SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 

Be it known that we, James P. Johnson, Eric Puleo, 
and Kevin Feerick, citizens of the United States, 
residing at 5N880 Ravine Drive, St. Charles, Illinois 
60175, 2309 Juniper Street, Cortland, Illinois 60112, and 
40 Sterling Circle #204, Wheaton, Illinois 60187, 
respectively, have invented a certain new and useful 
SHAFT LOCKING DEVICE FOR BEARING ASSEMBLIES of which the 
following is a specification. 
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SHAPT LOCKING DEVICE FOR BEARING ASSEMBLIES 


F TT?T.n nv THE IN VENTION 
The present invention relates to bearing assemblies, 
and more particularly, to a bearing assembly having 
im proved means for securing the inner bearing ring of the 
assembly onto a shaft. 

t> a PTCfTROUNB CSV THE INVENTION 
Various arrangements are known in the art for 
M= securing the inner bearing ring of a bearing assembly 

S ^ onto a rotating shaft. Such arrangements have included 

S • shaft engaging set screws and shaft-surrounding locking 

m collars. Such locking collars include locking or 

tightening means, generally in the form of one or more 
locking screws. In the so-called SKWEZLOC® arrangement 
disclosed in U.S, Patents 4,537,519 and 4,728,203, the 
inner ring has finger extensions which, when compressed 
with a screw operated locking collar, tightly grip and % , 
hold the shaft. This finger extension/ locking collar 
- combination enhances the concentricity of the inner ring 

M with the shaft and facilitates rotation of the shaft at 

^rangements which utilize shaft-surrounding locking 
collars, however, have various shortcomings ™^ ~ 
the locking collar is a separate component from the inner 
bearing ring, the locking collar can ^."^^ 
from the bearing assembly and lost or mislaid Moreover, 
if the locking collar is not properly deposed on the 
inner bearing ring during assembly, the coll- r-J r~t 
adequately secure the inner bearing ring to the shaft. 
For example, if the collar is slightly cocked on the 
inner bearing as it is tightened, it -"^^ 
after the shaft is rotated. This causes the collar 
become loose on the inner bearing, resulting in slippage 
between the inner bearing ring and the shaft when 
subUcted to radial and/or axial loads. The problems of 
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counting and retaining such looking collars, are 
compounded it the collar comprises a multiplicity of 
segments which must be properly positioned and tightened 
during installation. 

cT ftMHRV OF THE p™™™" 
in overcoming these problems with the prior art 
there is provided a bearing assembly wherein the locking 
collar may be efficiently pre-assembled on the inner 
bearing ring at the factory and remain P toper1 ^ 
positioned on the inner bearing ring during 
onto a shaft. In this way, the collar may not be readily 
separated from the bearing assembly and mislaid 
Moreover, this preassembly ensures that the collar is in 
proper position on the inner bearing ring which 
facilitates subsequent reliable installation of the 
collar and inner bearing ring on the shaft. 

in accomplishing these objectives, the inner 
aiameter of the compressible annular locking collar 
provided with a protrusion which extends , radial y 
inwardly. When the locking collar is disposed ab 
«™r extensions of the inner ring, the" protrusion is 

s lid w^in a recessed groove which extends^ least 
martially along the collective outer annular surface 
To fined 'by the finger extensions for 

and orienting the collar. According to a feature of th 
Mention, when the inner ring finger «" 
locking collar are in their free states, the inner 
dialer of the protrusion is slightly smaller than th 

\„ dia meter of the finger extension groove. In this 
: y th collar may be snapped over the finger extensions 
and into proper position on the inner ring prior to 
installation on a shaft, i^, in the factory. The 
Tt I collar then remains in proper position on the 
locking collar th assem bly subsequently is 

"riiror: VsZl Tone embodiment, . one-piece 
locking oollar body has an integrally formed protrusion 
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adapted for snap action engagement with a finger 
extension recess, in another embodiment the locking 
collar has separate resilient O-ring engageable with the 
finger extension recess, and in another embodiment, the 
locking collar and finger extensions are formed with 
screws which permit threaded advancement of the locking 
collar into preassembled position. In each case, 
following preassembly of the bearing assembly -a shaft 
a locking screw may thereafter be tightened to 
finger extensions into secure engagement with the shaft. 

These and other features and advantages of the 
invention will be more readily apparent upon reading the 
following description of preferred exemplified ; 
embodiments of the invention and upon reference to the 
accompanying drawings wherein: 

nvTV.V DESCPTPTTON OF THE OP&WTNGS 

Figure 1 is a perspective of a bearing assembly in 
accordance with the present invention; 

FIG. 2 is an enlarged side elevational view of the - 
bearing assembly shown in FIG. 1, partially cut away ; 

FIG 3 is a enlarged fragmentary section of a 
portion of the bearing assembly of FIGS. 1 and 2 showing. 
IZ relative position of the inner ring «^ ~« 
and the locking collar as the latter is snapped over the 

ring extensions; • 

FIG 4 is a view similar to FIG. 3 showing the 
relative position of the ring finger extensions and 
locking collar upon tightening of the collar; 

FIG. 5 is an enlarged cross sectional view of a 
portion of a bearing assembly according to a second 
embodiment of the invention; 

FIG 6 is an enlarged cross sectional view of a 
portion of a bearing assembly according to a third 
embodiment of the invention; 

FIG. 7 is a plan view of the locking collar shown in 

FIG- 6. 


FIG. 8 is a fragmentary section of an alternative 
locking collar mounting and retaining arrangement 
according to the present invention; 

FIG. 9 is an enlarged fragmentary section of the 
locking collar and inner bearing ring shown in FIG. 8; 

FIG. 10 is still another alternative locking collar 
mounting and retaining arrangement; and 

FIG. 11 is an exploded view of the locking collar 
and inner bearing ring shown in FIG. 10. 

While the invention is susceptible of various 
modifications and alternative constructions, certain 
illustrated embodiments thereof have been shown in the 
drawings and will be described below in detail. It 
should be understood, however, that there is no intention 
to limit the invention to the specific forms disclosed, 
but on the contrary, the intention is to cover all 
modifications/alternative constructions and equivalents 
falling within the spirit and scope of the invention. 
nw>TT,m DE^PTPTTON PPTCyEPRED EMBODIMENTS 
Referring now more particularly to FIGS. 1 and .2 of - 
the drawings, there is shown an illustrative bearing 
assembly 10 embodying the present invention mounted on a 
shaft 12 (shown in phantom) . The bearing assembly 10 
includes an annular inner ring 14 having a grooved 
raceway 16 formed in a main body portion 15 thereof. 
Surrounding the inner ring 14 in spaced relation thereto 
is an annular outer ring 18 having a grooved raceway 20 
disposed in opposed relationship to the inner raceway 16, 
the raceways 16, 20 serving to receive in nesting 
relationship a plurality of spaced balls or rolling 
elements 22. The rolling elements 22 in this case are 
disposed in rolling element pockets of a conventional 
cage 24. Preferably, the inner and outer raceways are 
wear hardened for extending the life of the bearing. 

While not illustrated in the drawings, the assembly 
10 includes a convention means for lubricating movement 
of the rolling elements 22. To maintain lubrication to. 


^ „ the snace between the inner and 
th6 rolling elements 22, the space 

the rolling sea i e d by annular inner and 

:r i„n« and outlr fibers ,.. 2S are press-fitted on 

side of rolling element cage 22. 
°" a Utate mountin, o £ tee bearin, assembly ,0 0 

tt e sift 12. tee inner bearin, rin, 14 is proved wrth 
a compressible ennuler portion 32 haying a "duoed 
diamelr and which extends ^J^J^L 

-rr r^ir:; s rp;:ra b t: 

* If axial slots 34 which define a plurality of 

Cer-lU Visions 3 6 fro. a shoulder - of the main 

preferably a 11 desirable attachment and 

shaft 12 to provide the most desirao 
performance characteristics 

th Taferof :"il:ssTefi C ned by a groove or - 
rc h esr3r:nich extends snnularly around the out r^ 

. ^ ' r ^ t-he finger extensions 36. mis. 
^T^Zs o/bendin, groove^, which is spaced 

extensions 36, permits a sug 

facilitate securing the inner rxny 
extensions 36 to facilit 4,537,519. The 

^ ^ a f*. 12 as disclosed in U.S. Patent 
the shaft 12 as ^ ^ ^ having an 

groove 39 in this case de ^ r 

outer cylindrical surface 45 at the en 

extensions 36 _ asse mbly 10 on the shaft 

For securing the bearing n v 
12 a one piece locKin, collar ,0 is concentrically 

„ »Lut the extended annular port2.cn 32. To 
disposed about the ^ ^ ^ 

permit t^"^/^ ^ threaded tangentially 
Sha " Hi r 4 normal to a slot or W 43 between 

- -r. The screw 42 is recessed into 


the locking collar 40 and preferably receives an 
hexagonal wrench (not shown) . It will be appreciated 
that, by tightening the screw 42, the ends o£ the locking 
collar 40 at the slot or gap 43 (see FIG. 1) are drawn 
toward one another to effectively reduce the inner 
diameter of the collar 40 and to radially compress the 
finger extensions 36 of the inner ring 14 into secure 
engagement with the shaft 12. 

To facilitate proper, positioning and alignment of 
the collar 40 onto the inner ring 14, the breadth of 
collar 40 is preferably substantially equal or, as shown 
in the embodiments illustrated, slightly larger than the 
length of the finger extensions 3, to ensure that optimum 
locking force will be applied to the finger 
36 . The breadth of the bending groove 39 in the f inger 
extensions 36 preferably is on the order of one half the 
length of the finger extensions 36 to one half the 
breadth of the locking collar 40. 

The collar 40 may be properly aligned or "squared" 
by exerting a force on an outer, side of. the collar.O to . 
ensure that the collar 40 is fully seated against the 
shoulder 38 of the inner ring 14. In this way, one can 
visually determine if the collar .40 and the distal ends 
Of the finger extensions 36 are in the 
physical relationship. It will be appreciated by one 
pnysicai tightened when 

skilled in the art that if the screw « » 
the collar 40 is not yet fully or properly seated on the 
inner ring, the collar 40 may become 

rotation of the shaft. As a result, when the collar 40 
eventually seats itself during use, the collar 40 will no 
longer provide the required locking force. 

in accordance with the invention, the locking collar 
40 has an inwardly directed protrusion 
locating and positively retaining the locking collar in 
properly oriented mounted position on the inner bearing 
ring for reliable Ion, term usage. To this end in the 
illustrated embodiment, as shown in FIGS. 3 and 4, the 
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locking collar has an inner cylindrical mounting surface 
46 adapted for mounting on the cylindrical surface 45 of 
the finger extension lips 41 and an integrally formed 
inwardly directed wedge shaped protrusion 50 which 
defines a locking ledge 51 and an inclined camming 
surface 52 which tapers radially outwardly from the ledge 
51 The distance between the locking ledge 51 and the 
axial side of the clamping collar 40 positioned against 
inner ring shoulder 38 corresponds substantially to the 
axial length of the groove 39 such that upon positioning 
of the protrusion into the groove 39, the collar 40 is 
precisely located and retained within the groove 39 
between the shoulder 38 of the inner bearing ring and the 
upturned lips 41 of 'the finger extensions 36. Hence, the 
groove 39 in this case serves a dual function as a 
weakening recess for the finger extensions and a lock 
receiving and orienting groove for the collar 40. 

in keeping with the invention, the locking collar 40 
is adapted for efficient snap action preliminary factory 
assembly onto the inner ring 14. To this end, the 
protrusion 50 of the clamping collar 40 has an inner 
diameter that is slightly less than the outer dimeter of 
the finger extension lips 41. In order to assemble the 
collar 40, it is first positioned into slightly 
surrounding relation to the finger extension lip 41. To 
this end, a lead edge 58 of the camming surface 52 is 
slightly larger than the outer diameter of the finger 
extension lips 41. The collar 40 may then be 
onto the finger extensions 36, with the angled or camming 
surface 52 of the protrusion advancing along the finger 
extensions 36 slightly flexing the fingers in an inward 
direction and the collar outwardly. As the protrusion 50 
mo ves past the finger extension lip 41, the finger 
extensions 36 and the locking, collar 40 return or snap 
back- to their original conditions, as shown in FIG 3, 
automatically locating and orienting the locking collar 


40 in position on the inner ring and positively 
preventing its removal. 

In this way, the bearing assembly 10 may be 
preassembled in the factory and shipped to a customer or 
installation site with the collar 40 properly oriented. 
When the bearing assembly 10 is subsequently mounted on a 
shaft, the locking collar screw 42 simply may be 
tightened to securely lock the assembly on the shaft, 
essentially eliminating the possibility of misplacing the 
collar' 40 during handling or incorrectly positioning the 
collar onto the inner bearing ring during installation. 
It will be appreciated that while in the embodiment of 
FIGS. 1-4, the protrusion 50 and the recess 39 extend 
circumferentially completely around the locking collar 50 
and inner ring 14, alternatively, the protrusions and 
recesses may be provided at circumferentially spaced 
locations . 

Referring now to FIG. 5, there is shown an 
alternative embodiment of the invention wherein items ^ 
similar to those described above having similar reference " 
numerals with the distinguishing suffix "a" added. In 
this embodiment, the outer cylindrical surface 4 5a, 
defined the finger extension lips 41a, and the inner 
cylindrical mounting surface 46a of the collar 40a are 
formed with cooperating detents for releasable snap 
action inter-engagement and alignment of the components 
during assembly. In this instance, the inner cylindrical 
surface 46a of the collar 40a is formed with an outwardly 
rounded or arcuate-shaped protrusion 50a and the outer 
surface 45a of the lips 4ia is formed with a 
complimentary shaped recess 60 for receiving the 

protrusion 50a. 

The protrusion 50a preferably is located at a 
distance from the side of the collar which seats against 
the inner ring shoulder 38a corresponding substantially 
to the distance of the recess 60 from the shoulder 38a. 
• The protrusion 50a of the collar 40a again has an inner 


diameter that is less than the diameter of the finger 
extension lips 4la with the curved configuration of the 
arcuate-shaped protrusion 50a serving to cam and force 
the finger extensions 36a and collar 40a apart during 
assembly to facilitate snap action engagement 
therebetween when the collar 40a is properly seated on 
the inner ring 14a against the shoulder 38 A . Again, 
preliminary factory assembly of the locking collar 40a. 
may be efficiently effected with the collar being 
properly located in mounted position for final tightening 
upon subsequent installation of the bearing assembly 10a 
on a shaft. 

Referring now to FIGS. 6 and 7, still another 
embodiment of the invention is shown, wherein items 
similar to those described above have been given similar 
reference numerals with the distinguishing suffix »,» 
added, in this embodiment, the collar 40b. has a 
generally V-shaped protrusion 50b disposed at the 
juncture of inner cylindrical surfaces 46b, 60 of the ^ 
collar 40b.. The protrusion 50b. again has a smaller 
internal diameter than the lips 41b of the finger 
extensions 36b and is forced onto the finger extensions 
36b and into the groove 39b with snap action engagement- 
The inner cylindrical surfaces 46,, 58, of the co la, : 40, 
on opposite sides of the protrusion 50b have * lf ™ 
diameters so as to both be in close relationship with the 
cylindrical surface 45, of the finger extension Ixp. 41, 
and the bottom surface of the groove 39,, respectively 
in contrast to the first and second embodiments of 
the invention, in this embodiment the protrusion 50, doe, 
not extend-around the entire inner annular surface of the 
collar 40,, but rather, only at discreet points as shown 
in FIG. 6. It will be appreciated, however, that the 
interference between the collar 40, and the finger 
extensions 36b at these discrete points, which are 
preferably symmetrically disposed, is sufficient to 
retain the components together. 
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Referring now to FIGS. 8-9, there is shown another 
embodiment of the invention wherein items similar to 
those described above have been given similar reference 
numerals with the distinguishing suffix »c» added. In 
5 this embodiment, the protrusion of the locking collar 40c 
is defined by a separate annular resilient member 55 
carried within the annular opening of the locking collar 
- 40c. . The illustrated annular resilient member 55 is an 
0-ring disposed within a rectangular groove 56 formed in 
10 the inner cylindrical surface 46c of the locking collar 
and sized so that a portion of the 0-ring extends 
H radially inwardly beyond the annular surface 46c to form 

O H|' a resilient protrusion. The cylindrical inner surface 

fU 4 6c of the locking collar preferably is only slightly 

2 is larger than the outer diameter of the finger extension 

* lips 41c such that upon positioning of the locking collar 

•P 4 0c onto the finger extensions 3 6c the 0-ring 55 is 

forced substantially into the groove 56 and contained 
5 therein until reaching the recess or groove 39c of the 

£ 20 finger extensions 36c at which time the O-ring 55 will 

2} snap into the recess for locating and retaining the 

■U locking collar 40c in preassembled position adjacent the 

inner ring shoulder 38c. The distance between side of 
the locking collar positionable against the inner ring 
shoulder 3 8c and the locking collar groove 56 corresponds 
substantially to the axial length of the finger extension 
groove 39c such that upon snap action engagement of the 
. O-ring 55 into the groove 39c the locking collar 40c is 
located against the shoulder 38c. Following such 
30 preassembly of the locking collar 40c, the locking screw 
42c can be tightened to deform the finger extensions 3 6c 
into secure engaging relationship with the shaft upon 
which it is mounted. 

Referring now to FIGS. .10-11 still another 
35 alternative embodiment of bearing assembly is shown 

wherein items similar to those described above have been 
given similar reference numerals with the distinguishing 


25 


15 


20 


25 


# 


11 


suffix "d" added. In this embodiment, the inner 
cylindrical surface of the locking collar 40d and the 
outer surface of the finger extensions 3 6d are formed 
with cooperating threads 62, 63, respectively, which 
5 enable the locking collar 40d to be rotatably threaded 
onto the finger extensions 3 6<£ until reaching its 
preassembly position in abutting relation with the inner 
ring shoulder 38^. The threads 62, 63 in this case form 
protrusions which retain the locking collar 40<i in 
10 preassembled position. Again,, following such 

preassembly, tightening of the locking screw 42d. will 
deform the finger extensions into secure engagement with 
the shaft upon which the bearing assembly is mounted. 

in summary, it will be seen from the foregoing that 
the invention provides a unique bearing assembly locking 
arrangement wherein the locking collar may be 
preassembled onto the inner bearing ring in the factory. 
The locking collar is provided with a protrusion along 
its inner annular surface, and the finger extensions of ^ 
the inner ring are provided with a mating groove. Both 
the groove and the protrusion may be of various sizes and 
shapes, extending completely or partially along the 
annular surface, so long as the groove and protrusion are 
relatively sized so that there is an interference between 
the components when in their free state. In this way, 
when the collar is preassembled onto the inner bearing 
ring, the collar is held in the proper position for 
subsequent installation and tightening onto a shaft. 


